SUBSTITUTE SPECIFICATION 



DESCRIPTION 

INDUSTRIAL ROBOT 

This application is a U.S. national phase application of PCT 
International Application PCT/JP2005/0 17828, filed September 28, 2005. 

TECHNICAL FIELD 

The present invention relates to an industrial robot and, particularly, 
relates to a dust- and water-proof structure of cables disposed at a joint section 
of an arm. 

BACKGROUND ART 

As a prior patent, for example, Japanese Patent Unexamined Publication 
No. Hll-254377 discloses a dust- and water-proof structure of a joint section of 
a robotic arm. According to the structure, cables are disposed through a 
through-hole formed in the center of a joint section, and an opening of the arm 
is closed with a cover or a gasket. 

Fig. 4 is a section view illustrating the structure of the robot disclosed in 
the patent above. In robot 11 of Fig. 4, arm 16 is connected to the upper 
section of arm 13 through joint J2. Having reducer 17, joint J2 moves arm 16 
with the drive of motor 18. Wiring (cables) 43 passes through the interior 
(through-hole) of hollow shaft 28 of reducer 17. Oil seal 44 is provided to 
bearing 33 that is disposed on the outermost periphery of reducer 17. 

According to the prior art, forming each joint so as to be the same as the 
structure of joint J2 described above allows robot 11 to have dust- and 
water-proof joint sections. 

In the conventional structure, however, drive motor 18 has to be disposed 
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away from the center of the joint shaft because the through-hole for passing 
through cables 43 is disposed coaxially with the joint shaft. This positional 
constraint inevitably increases the number of power transmission components, 
such as pulley 30 and timing belt 31, and bearing parts, resulting in an oversize, 
overweight joint section with a complicated structure. 

When cables 43 cannot pass through the through-hole of reducer 17 due 
to increase in number of cables, it becomes necessary to employ a large-sized 
reducer having a larger through-hole, and accordingly, other components 
including a pulley and a motor have to be larger. This invites increase in size 
and weight of the joint section. In a robot having such an overweight joint 
section, the heavy weight acts as a load on the robot, deteriorating movements 
of the robot. 

SUMMARY OF THE INVENTION 

The industrial robot of the present invention contains a cable-passing 
hole formed in a side of an arm; and cables disposed inside and outside the arm 
through the hole. The cables further contain a mold guide that is disposed 
inside the cable-passing hole; a bundle of cables run inside the mold guide! and 
filler resin that is applied to the inner side of the mold guide. The inner side of 
the mold guide is filled with the filler resin, by which the cable bundle is fixed. 

Applying dust- and water-proof treatments to only an area having the 
cable-passing hole allows a joint section to not only have a cost-reduced and 
compact structure, but also to be dust- and water- resistant. 

Even when cables or fluid tubes for supplying air and gas are changed in 
quantity or size according to changes in specifications of, for example, a motor 
for driving each joint shaft of the robot, a welding feeding device, and various 
sensors mounted on the robot, the aforementioned structure can cope with the 
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changes easily, with no effect on the power transmission components disposed 
on a joint shaft. 

According to the industrial robot of the present invention, as described 
above, a dust- and water-proof structure of a joint of the arm can be realized by 
using a simple structure. Besides, the structure is highly adaptable to changes 
in cables, fluid tubes, or the like, with no need for geometrical changes in power 
transmission components. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of the industrial robot of an exemplary 
embodiment of the present invention. 

Fig. 2 is a perspective view of the structure of cables employed for the 
robot shown in Fig. 1. 

Fig. 3 is a section view of the cables in the vicinity of a cable-passing hole 
in the robot of Fig. 1. 

Fig. 4 is a section view of a structure of a conventional robot. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, an exemplary embodiment of the present invention is 
described with reference to Fig. 1 through Fig. 3. Fig. 1 is a perspective view of 
a robot of the embodiment of the present invention. 

The robot of Fig. 1 has first arm 1, second arm 2, third arm 3, and 
cable-passing holes 4a, 4b each of which is formed in a side adjacent to an arm 
joint section. Cable guide tube 5, which is disposed along the side of second 
arm 2, accommodates cable bundle 6 therein. Cable bundle 6 contains 
electrical cables and gas tubes that are connected to corresponding devices in 
the robot through cable-passing holes 4a and 4b. That is, as shown in Fig. 1, 
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cable guide tube 5 is passed through cable-passing holes 4a and 4b and routed 
from first arm 1 through third arm 3. Cable guide tube 5, which is made of, for 
example, a metallic coil spring, protects cable bundle 6. 

Fig. 2 is a perspective view of the structure of the cables in the robot 
shown in Fig. 1. Fig. 3 is a section view of the cables in the vicinity of a 
cable-passing hole. 

Cable 10 shown in Fig. 2 contains mold guide 7 located inside 
cable-passing holes 4a, 4b in Fig. 1," cable bundle 6 of a plurality of filaments 
that runs inside mold guide 7; and filler resin 8 applied to the inside of mold 
guide 7. Cable guide tube 5 protects cable bundle 6. Cable guide tube 5 is 
connected to mold guide 7. 

Cable bundle 6 is disposed inside cable guide tube 5 and mold guide 7. 
Mold guide 7 is, for example, made of resin. The inside of mold guide 7 is filled 
with filler resin 8 so as to fix cable bundle 6. For example, epoxy resin is 
employed for filler resin 8. 

Mold guide 7 is, as shown in Fig. 3, disposed inside each of cable-passing 
holes 4a, 4b. Sealant 9 seals a gap between the outside (the outer perimeter) 
of mold guide 7 and the inside (the inner perimeter) of cable-passing holes 4a, 
4b. As for sealant 9, a solid gasket typified by an O-ring is employed. Instead 
of an O-ring, an oil seal, a V-ring, or liquid surface sealant can be employed. 

In the aforementioned structure, a molded section (specifically, filler 
resin 8 and sealant 9) disposed only at mold guide 7 disposed in cable-passing 
holes 4a, 4b prevents the entry of dirt and water from the outside to the inside 
of the arm. That is, the structure above allows the internal cavities of first 
arm 1 having cable-passing hole 4a and of third arm 3 having cable-passing 
hole 4b to be dust- and water-resistant. 

Suppose that the structure does not contain mold guide 7. With cable 
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bundle 6 alone, since the bundle itself cannot retain a definite shape, dust or 
water easily enters through the gap between the bundle and cable-passing holes 
4a, 4b. However, as described above, the structure of the embodiment contains 
mold guide 7 with a tube-like shape for accommodating cable bundle 6 therein, 
and the gap between mold guide 7 and cable bundle 6 is filled with resin, which 
gives mold guide 7 a definite outer shape. By determining the shape of 
cable-passing holes 4a, 4b suitable for the shape of mold guide 7, and then 
disposing the cable bundle so that mold guide 7 is positioned at cable-passing 
holes 4a, 4b, the dust- and water-proof structure is easily obtained. 

Even when cable bundle 6 has changes in numbers or types of the 
filaments, the dust- and water-proof structure obtained by cable-passing holes 
4a, 4b and mold guide 7 is insusceptible to the changes, as long as the outer 
shape of cable bundle 6 is smaller than the inner diameter of mold guide 7. It 
is therefore unnecessary to change the size of cable-passing holes 4a, 4b, and 
also, there is no effect on the power transmission components disposed on a 
joint shaft. 

Further, suppose that cable bundle 6 is too large to be passed through 
mold guide 7 because of an increase in the number or sizes of the filaments due 
to changes in specifications for cable bundle 6. Even in such a case, disposing 
another mold guide suitable for cable bundle 6 and forming cable-passing holes 
4a, 4b so as to have a shape suitable for the mold guide can deal with the 
changes. Unlike in a conventional robot, in this case, too, there is no effect on 
the power transmission components disposed on a joint shaft. In this way, 
with the structure of the embodiment, dust- and water-resistance can be easily 
obtained. 

The simple procedures described above — forming mold guide 7 having a 
fixed inner cavity and outer shape; passing cable bundle 6 through mold guide 7 
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and fixing the bundle by molding! and applying a sealing process on the outside 
of mold guide 7 — allow the cables, which are routed from the outside to the 
inside of the robot, to be dust" and water-resistant. 

The dust- and water-proof structure of a conventional robot, as described 
in the Background Art section, invites a large-sized, heavyweight joint section. 
In contrast, the structure of the present invention does not suffer from such 
inconvenience, and therefore, there is no ill effect on movement performance of 
a robot. 

Although the embodiment of the present invention employs cable bundle 
6 formed of a plurality of filaments, it is not limited thereto. Cable bundle 6 
does not necessarily contain a fixed number of filaments! that is, cable bundle 
has either one or more filaments. 

Although the embodiment shows an example where cable-passing holes 
4a, 4b are formed into a substantially round-shape, it is not limited thereto. 
The holes can be formed into a substantially oval-shape, or a similar shape. 

The present invention provides a simply configured dust- and water-proof 
structure of a robot arm, which is therefore widely applicable to industrial 
robots. 



